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In this conference we report cross sections for elastic collisions of low-energy electrons with the
HCOOH. . .(H2O)n complexes, with n = 1, 2 and 3. The scattering cross sections were computed with the
Schwinger multichannel method [K. Takatsuka and V. McKoy, Phys. Rev. A 24, 2473 (1981); Phys. Rev. A
30, 1734 (1984)] with pseudopotentials [M. H. F. Bettega, L. G. Ferreira, and M. A. P. Lima, Phys. Rev. A 47,
1111 (1993)] in the static-exchange and static-exchange plus polarization approximations, for energies from 0.5
eV to 6 eV. We considered some different hydrogen-bonded structures for the complexes that were generated
with classical Monte Carlo simulations [K. Coutinho and S. Canuto, J. Chem. Phys. 113, 9132, (2000)]. The
aim of this work is to investigate the effect of the surrounding water molecules on the pi∗ shape resonance of
the solute. Previous theoretical and experimental studies carried out in the gas phase reported a pi∗ state for
HCOOH at around 1.9 eV. For the n = 1 case and for all complexes, the stabilization of the resonance was
observed (it appears at lower energy compared to the value obtained in the gas phase), as reported previously
for the CH2O. . .H2O complexes [T. C. Freitas, M. A. P. Lima, S. Canuto, and M. H. F. Bettega, Phys. Rev.
A 80, 062710 (2009)]. This result indicates that the presence of the solvent may affect the processes related
to the pi∗ state, such as the molecular dissociation by electron impact. For the n = 2 case we have observed
both stabilization and destabilization of the pi∗ resonance, that is associated with the hydrogen bond donor or
acceptor role of the water molecules in the complexes. For the n = 3 case, preliminary static-exchange results
show the stabilization of the pi∗ state. We propose an explanation of the stabilization/destabilization of the pi∗
state in terms of the polarization of the solute due to the surrounding water molecules and the net charge in
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